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6.4.7 Respirator Donning Procedure

1. Loosen harness strap adjus tments .

2. Put chin in facepiece and draw back on adjustment straps
evenly (i.e., top two straps/ then bottom two straps, and
center top strap last) .

a. Harness union should be centered on the back of head

b. U n e v e n l y ad jus ted straps w i l l create a leak. They
are also very uncomfortable.

c. Straps should be drawn back no more than necessary

3. Check for leaks and/or proper facial seal.

a . Cover c a r t r i d g e ai r ports w i t h pa lm of hands and
at tempt to p u l l a i r t h r o u g h the i n h a l a t i o n ports .
Mask should collapse s l ight ly on face.

b. Count to eight whi le holding your breath, pressure
ins ide of facepiece should be m a i n t a i n e d for the
dura t ion of the count.

c. If p ressure is not m a i n t a i n e d , check and/or a d j u s t
straps. (NOTE: make sure that palms are blocking all
of the car t r idge air ports. This could be the source
of leakage.)

d. Check exha la t ion va lve by exhaus t ing air through the
v a l v e . (NOTE: Shou ld detect some res is tance but
facial seal should not be broken.)

6.4.8 .Cleaning of Respirators

Respirators should be cleaned af ter each use, see Appendix 6-
II.

6.4 .9 Respirator Fit-Testing

6.4.9.1

OSHA r e g u l a t i o n s (29CFR Par t 1910.134) requ i re tha t each
person who wears a respirator shall have it properly f i t t ed ,
test the facepiece for face seal , and wear it in a test
a tmosphere . In order to wear a r e sp i r a to r , the person m u s t
go t h r o u g h a f i t test to d e t e r m i n e whether the person can
obta in a s a t i s f a c t o r y f i t w i t h a " n e g a t i v e pressure" a i r -
p u r i f y i n g r e sp i r a to r . The r e s u l t s of the f i t test w i l l be
used to se lec t the s p e c i f i c t y p e , m a k e , and model of
"negative pressure" a i r - p u r i f y i n g respirator for use by the
wearer.
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The f o l l o w i n g p o l i c i e s shou ld be adhered to in the f i t t i n g
) and use of the respirators:

1. A person mus t h a v e passed the fit test in o r d e r to use
any NIOSH/MSHA approved respirators.

2. I f i t i s f o u n d t h a t a p e r s o n c a n n o t o b t a i n a good
r e s p i r a t o r - t o - f a c e seal because of f a c i a l or m e d i c a l
character is t ics , the person should not use and/or enter
an atmosphere that will require the use of a respirator .

3 . F a c i a l h a i r such a s b e a r d s , s i d e b u r n s , o r c e r t a i n
mus taches w h i c h may i n t e r f e r e w i t h the f i t test a re no t
allowable.

4 . Persons r e q u i r i n g c o r r e c t i v e lenses s h a l l be p r o v i d e d
wi th specia l ly mounted lenses inside the f u l l - f a c e mask.
Under no circumstances w i l l contact lenses and/or glasses
be worn while using fu l l - face respirators .

5. Al though fit testing for posi t ive pressure SCBA's is not
r e q u i r e d as descr ibed in A N S I Z 8 B . 2 (1980) , a less than
acceptable respirator-to-face seal w i l l increase the use
of a i r v ia l e a k a g e and t h e r e f o r e reduce e f f e c t i v e
b r e a t h i n g t ime. Such leaks may pose a h a z a r d to the
user if s u f f i c i e n t air supply is not a v a i l a b l e to reach
an uncontaminated air supply.

6. A person may on ly use the specific make(s) and model (s)
o f f u l l - f a c e , a i r - p u r i f y i n g r e sp i r a to r s f o r w h i c h t h e
person has obtained a sat isfactory fit via the qual i ta -
t i v e f i t - t e s t i n g procedures . Under no c i r cums tances
s h a l l a person be a l l o w e d to use any m a k e or m o d e l
respira tor not p rev ious ly fit tested or having f a i l ed a
fit-test period.

6 .4 .9 .2

Fit testing by use of a two-stage, cross-checking procedure
provides the necessary q u a l i t y assurance that the user of an
a i r - p u r i f y i n g , c a r t r i d g e / c a n i s t e r r e s p i r a t o r i s p r o p e r l y
fit ted and has a good facepiece-to-face seal.

Stage I

1 . N e g a t i v e P r e s s u r e - S e a l i n g Checks fo r A i r - P u r i f y i n g
Respirators

The w e a r e r can p e r f o r m this test by h i m s e l f or h e r s e l f
in the f i e l d o r o f f i c e a f t e r d o n n i n g the a i r - p u r i f y i n g
respira tor . It consists-of closing off the in le t of the
c a r t r i d g e ( s ) to p r even t the passage of a i r . This test
is p e r f o r m e d by c l o s i n g off the i n l e t opening of the
r e s p i r a t o r y c a r t r i d g e ( s ) by c o v e r i n g w i t h t he p a l m o f
the h a n d ( s ) so t ha t i t w i l l not a l l o w the passage of
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a i r , i n h a l i n g g e n t l y , and h o l d i n g the bcea th fo r a t
least ten seconds. If a facepiece col lapses s l i g h t l y
and no i n w a r d l eakage of air i n to the facepiece is
detected, i t can be r e a s o n a b l y assumed t h a t the f i t of
the respirator to the wearer is sa t i s fac tory .

This test is made o n l y as a gross d e t e r m i n a t i o n of f i t
when the r e s p i r a t o r is to be used i 'n r e l a t i v e l y t ox i c
atmospheres. Nonetheless, th i s test shall be used ju s t
prior to enter ing any toxic atmosphere.

2 . P o s i t i v e P r e s s u r e - S e a l i n g C h e c k f o r A i r - P u r i f y i n g
Respi ra tors

This test is v e r y much l i k e the n e g a t i v e pressure-
sealing check. This test is preferred a f t e r donning the
a i r - p u r i f y i n g r e s p i r a t o r w h i c h con t a in s a n e x h a l a t i o n
and i n h a l a t i o n va lve . The test is conducted by closing
off the exha la t ion v a l v e and exha l ing gently. The fi t
of a respirator equipped wi th a facepiece is considered
to be sa t i s fac tory if a s l ight pos i t ive pressure can be
b u i l t up inside the face piece for at least ten seconds
without detection of any outward leakage of air between
the sealing surface of the facepiece and the respirator
wearer ' s .face.

T h i s tes t i s a l s o to be u s e d o n l y as a g r o s s
d e t e r m i n a t i o n of f i t when the r e s p i r a t o r is to be used
in r e l a t i v e l y t o x i c a tmospheres . This test s h a l l be
used jus t p r io r to en te r ing any toxic atmosphere.

NOTE: Both the pos i t ive and negative pressure-sealing checks
can be used on the MSA Model 401 air mask to d e t e r m i n e
the gross fit characterist ics.

Stage II

In t roduct ion

Al l users o r p o t e n t i a l users o f demand- type r e s p i r a t o r y
protection devices should be fit tested to ensure a proper
facepiece-to-face seal. Either isoamyl acetate or i r r i t an t
smoke should be used wi th one of the four methods described
below. A se lec t ion of r e s p i r a t o r s s h o u l d be tested, w i t h
users allowed to choose the most comfor table from those that
f i t satisfactorily.

Methods

1. Method No. 1 - Swab or Brush (Organic Vapors)
%

U s e o n l y f a c e p i e c e s e q u i p p e d w i t h o r g a n i c v a p o r
cartr idges.

6 - 3 9
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P e r f o r m t h e test i n a r e a w i t h n o n o t i c e a b l e a i r
movement.

Saturate a tissue, cloth, or brush with isoamyl acetate.

P r i o r to t e s t i n g , expose s u b j e c t ' to a v e r y low
concentrat ion of isoamyl acetate to assure that he/she
can detect the odor.

A f t e r subject dons the r e s p i r a t o r , tester v i s u a l l y
inspects f acepiece-to-face seal. if s-eal obv ious ly
leaks, test ends and mask is recorded as unsatisfactory.
If subject is uncomfor tab le , test ends.

M o v e sa tura ted m a t e r i a l s l o w l y a r o u n d e n t i r e sea l ing
s u r f a c e of the r e sp i r a to r at a d i s t a n c e of 3 to 6
inches. Perform f irs t w i th test subject sedentary, then
with subject moving head and face (i.e., t a l k i n g , mov ing
head side to side and up and down) . End test if any
leakage occurs.

I f the subject detects the odor d u r i n g f i t t i n g , record
tha t r e s p i r a t o r as u n s a t i s f a c t o r y , remove i t f r o m the
subjec t , and v i s u a l l y inspect the f acepiece- to-face
seal. i f any doubt ex i s t s about the r e sp i r a to r or
cartridges, test a duplicate to assure that the leakage
was due to facepiece-to-face seal.

i
2. Method No. 2 - Around Seal (Part iculates)

Use respirators equipped with h igh-e f f ic iency f i l ters .

Perform test in area wi th no noticeable air movement.

Break both ends of an .MSA v e n t i l a t i o n smoke tube.
Insert one end into the tube connected to the positive-
pressure end of a two-way a s p i r a t o r b u l b and cover the
o ther end w i t h 1- to 2 - i n c h l eng th of Tygon, s u r g i c a l ,
o r r u b b e r t u b i n g . Squeeze t he a s p i r a t o r b u l b t o
generate the test aerosol.

A f t e r subject dons the r e s p i r a t o r , tester v i s u a l l y
inspects facepiece- to-face seal. If seal o b v i o u s l y
leaks, test' ends and mask is recorded as unsatisfactory.
If subject is uncomfortable , test ends.

Di rec t the smoke around e n t i r e seal ing s u r f a c e of the
r e s p i r a t o r at a d i s tance of 3 to 6 inches. I n s t r u c t
subject to breathe sha l lowly d u r i n g i n i t i a l test around
s u r f a c e and n o r m a l l .y t h e r e a f t e r i f no l e a k a g e i s
detected. If a h a l f - r r m s k is b e i n g tested, i n s t r u c t
subjec t to close his/her eyes for the d u r a t i o n of the
test. P e r f o r m the test f i r s t w i t h subject seden ta ry ,
then w i t h subject m o v i n g head and face (i.e., t a l k i n g ,
m o v i n g head s ide to s ide and up and down) . End test if
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any leakage occurs.

If the sub jec t detects the odor d u r i n g f i t t i n g , record
that r e s p i r a t o r as u n s a t i s f a c t o r y , remove i t f r o m the
subject, and v i sua l l y inspect the sealing surface. If
any d o u b t ex i s t s about the r e sp i r a to r o r c a r t r i d g e s ,
test a d u p l i c a t e to assure that the l e a k a g e was due to
the f acepiece-to-face seal.

3. Method No . 3 - Enclosure in Plastic Bag (Organic Vapors)

Use facepieces equipped w i t h o rgan i c vapor cartridges.

Sa tura te a t i s sue or c lo th w i t h i soamyl acetate and
suspend it ins ide the top of a p l a s t i c g a r b a g e bag or
harvard hood.

P r i o r to t e s t i n g , e x p o s e s u b j e c t to a v e r y low
c o n c e n t r a t i o n of the i soamyl acetate to assure that
he/she can dtect the odor.

A f t e r sub jec t dons the r e s p i r a t o r , tester v i s u a l l y
inspects f acepiece- to- f ace seal. If seal o b v i o u s l y
leaks, test ends and mask is recorded as unsat isfactory.
If subject is uncomfortable, test ends.

I n s t r u c t sub jec t to put h i s /her head into the bag or
hood and breathe n o r m a l l y dur ing a short (30-60 seconds)
s e d e n t a r y p e r i o d . I f no l eakage is detected, i n s t r u c t
the subject to per fo rm v a r i o u s exercises s imula t ing , as
n e a r l y a s poss ib le , w o r k c o n d i t i o n s (i .e. , t a l k i n g ,
r u n n i n g in p lace , head m o v e m e n t s , bend ing o v e r ) . End
test if any leakage occurs.

I f the sub jec t detects the odor d u r i n g f i t t i n g , record
that r e s p i r a t o r as u n s a t i s f a c t o r y , remove i t f rom the
subject, and v i s u a l l y inspect the sealing surface. If
any d o u b t e x i s t s about the r e sp i r a to r or ca r t r idges ,
test a d u p l i c a t e to assure tha t l eakage was due to the
f acepiece- to- face seal.

4. Method No. 4 - Enclosure In Plastic Bag (Part iculates)

Use respirators equipped w i t h h igh-eff ic iency fi l ters.

Break both ends of an MSA v e n t i l a t i o n smoke tube.
Inser t one end into the tube connected to the positive-
p r e s s u r e end of a two-way a s p i r a t o r b u l b and cover the
end w i t h 1- to 2- inch l eng th of Tygon, s u r g i c a l , or
rubber t u b i n g . Squeeze the a sp i r a to r b u l b to genera te
the test aerosol.

A f t e r subjec t d o n s t h e r e s p i r a t o r , tester v i s u a l ; y
in spec t s f acepiece- to- face seal. If seal o b v i o u s l y
leaks, test ends and mask is recorded as unsat isfactory.
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If subject is uncomfor table , test ends.

Gene ra t e smoke in to the i npu t of the h a r v a r d hood or a
hole punched in the top of the closed p las t i c bag u n t i l
smoke can be v i s u a l l y detected th roughou t the bag or
hood .

I n s t r u c t subject to put his /her head into the bag or
hood and b r e a t h e s h a l l o w l y d u r i n g a s h o r t ( 3 0 - 6 0
seconds) sedentary per iod . If a h a l f - m a s k is being
tested, ins t ruc t sub jec t to close his /her eyes b e f o r
e n t e r i n g and keep them closed u n t i l e x i t i n g . I f no
l e a k a g e i s detected d u r i n g sedenta ry pe r iod , i n s t r u c t
sub jec t to e r f o r m v a r i o u s exercises s i m u l a t i n g , as
n e a r l y as possible, w o r k c o n d i t i o n s (i.e., t a l k i n g ,
running in place, head movements, bending over) whi le
breathing normally. End test if any leakage occurs.

If the subject detects the odor d u r i n g f i t t i n g , record
tha t r e sp i r a to r as u n s a t i s f a c t o r y , remove i t f r o m the
subject, and v i s u a l l y inspect the sealing surface. If
any d o u b t ex is t s about the resp i ra to r or c a r t r i d g e s ,
test a dup l icate to assure that l eakage was due to the
facepiece-to-f ace seal.

. 6 . 5 SELF-CONTAINED BREATHING APPARATUS

6.5.1 In t roduc t ion

R e s p i r a t o r y a p p a r a t u s m u s t f r e q u e n t l y b e used d u r i n g
re sponse t o h a z a r d o u s m a t e r i a l s i n c i d e n t s . I f t h e
contaminant in unknown or is known but the concentration is
t oo h i g h t o u se a i r - p u r i f y i n g r e s p i r a t o r s , t h e n an
a tmosphere s u p p l y i n g r e sp i r a to r is r equ i r ed . The s e l f -
c o n t a i n e d b r e a t h i n g a p p a r a t u s (3CBA) i s g e n e r a l l y used
because it a l lows the wearer to work without being conf ined
by a hose or a i r l ine .

The wearer of the SCBA depends on it to s u p p l y c lean
b r e a t h i n g a i r . If the wearer is not p rope r ly t ra ined to
wear the SCBA or i t is not p r o p e r l y cared f o r , then i t may
f a i l to provide the protection expected.

The user should be completely f a m i l i a r with the SCBA being
w o r n . C h e c k - o u t p r o c e d u r e s h a v e been d e v e l o p e d f o r
inspec t ing an SCBA p r i o r to use, a l l o w i n g the user to
recognize potential problems. An i nd iv idua l who checks out
the un i t , is more comfortable and confident wearing it.

There are two types of a p p a r a t u s : c losed-circui t , w h i c h
uses compressed o x y g e n , a n d o p e n - c i r c u i t , w h i c h uses
compressed a i r . SCBA's may operate in one of two modes ,
demand or pressure-demand. The l eng th of t ime an SCBA
opera t e s is based on the air supply. The u n i t s a v a i l a b l e
operate from 5 minutes to over 4 hours.
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Both open- and closed-circuit SCBA's w i l l be discussed and
t h e m o d e s o f o p e r a t i o n e x p l a i n e d . T h e b u l k o f t h e
d i s cus s ion dea l s w i t h o p e n - c i r c u i t p ressure-demand SCBA's
w h i c h a r e m o s t w i d e l y used b e c a u s e t h e y o f f e r m o r e
protection.

6.5 .2 Modes of Opera t ion

6-5 .2 .1 Demand

In the d e m a n d mode, a n e g a t i v e p ressu res i s - c r e a t e d i n s i d e
the f acep iece - to - face and b r e a t h i n g tubes when the weare r
I n h a l e s ( T a b l e 3.1). T h i s n e g a t i v e p r e s s u r e d r a w s down a
d i a p h r a g m in the r e g u l a t o r of an SCBA. The d i a p h r a g m de-
presses and opens the admiss ion v a l v e s , a l l o w i n g air to be
i n h a l e d . As long as the n e g a t i v e pressure r e m a i n s , a i r
f lows to the facepiece.

The problem w i t h d e m a n d o p e r a t i o n i s t h a t the wea re r can
inhale contaminated air t h rough any gaps in the facepiece-
t o - f a c e s e a l i n g s u r f a c e . Hence , d e m a n d a p p a r a t u s i s
assigned a Protection Factor of on ly 100, the same as for a
fu l l - face a i r - p u r i f y i n g resp i ra tor .

E x h i b i t 6.15
Pressure Ins ide Facepiece of SCBA Re la t ive to

Ambien t Pressure Outside

" Demand Pressure Demand

Inhala t ion -
E x h a l a t i o n +
Static (between b rea ths ) same

6.5 .2 .2 Pressure-Demand

An SCBA o p e r a t i n g in the p re s su re -demand mode m a i n t a i n s a
p o s i t i v e p re s su re i n s ide the facepiece at a l l t imes. The
system is designed so that the admission v a l v e remains open
u n t i l enough pressure is b u i l t up to close it. The pressure
b u i l d s up because a i r i s p r e v e n t e d f r o m l e a v i n g the system
un t i l the wearer exhales . Less pressure is required to close
the a d m i s s i o n v a l v e t h a n i s r e q u i r e d to open the s p r i n g -
loaded exha la t ion valve.

At a l l t imes , the p r e s su re in the facep iece is g r e a t e r than
the ambient pressure ou t s ide the facepiece ( E x h i b i t 6.15). If
a n y l e a k a g e o c c u r s , i t i s o u t w a r d f r o m t h e f a c e p i e c e .
Because of this, the pressure-demand SCBA has been assigned a
Protect ion Factor of 10,000.
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6.5.3 Types of Apparatus

6.5.3.1 Close-Circui t

The c losed-c i rcu i t SCBA, commonly called the rebreather , was
developed e spec i a l l y f o r oxygen-de f i c i en t s i t u a t i o n s ( E x h i b i t
6.16). Because it recycles exhaled breath and car r ies o n l y a
s m a l l o x y g e n s u p p l y , .the se rv ice t i m e can be c o n s i d e r a b l y
greater than an open-c i rcu i t device, wh ich must carry al l of
i t s b r e a t h i n g a i r .

The air for b r e a t h i n g is mixed in a f l e x i b l e .b rea th ing bag.
T h i s a i r i s i n h a l e d , d e f l a t i n g t h e b r e a t h i n g bag . T h e
d e f l a t i o n depresses the admiss ion v a l v e , a l l o w i n g the oxygen
to enter the bag. There it mixes w i t h exhaled brea th , f rom
which carbon d i o x i d e has just been removed.

E x h i b i t 6.16

Most r e b r e a t h e r s ope ra te in the demand mode. S e v e r a l re-
breathers are designed to provide a posi t ive pressure in the
facepiece . The a p p r o v a l schedu le 13F u n d e r 30 CFR P a r t 11
fo r c l o s e d - c i r c u i t SCBA m a k e s no p r o v i s i o n s fo r t e s t i n g
"demand" or "pressure-demand" r e b r e a t h e r s . The a p p r o v a l
schedule was set up to c e r t i f y o n l y rebrea thers t ha t happen
to o p e r a t e in the p ressure -demand mode can be a p p r o v e d
s t r i c t l y a s c l o s e d - c i r c u i t a p p a r a t u s . Since r e g u l a t i o n s
m a k e no d i s t i n c t i o n , and se l ec t ion is based on a p p r o v a l
c r i t e r i a , r eb rea the r s designed to m a i n t a i n a p o s i t i v e pres-
sure can on ly be considered as a demand-type apparatus .

*R e b r e a t h e r s u se e i t h e r compressed o x y g e n o r l i q u i d oxygen .
To assure the q u a l i t y of the air to be b r e a t h e d , the oxygen
must be at least medical grade brea th ing air which meets the
requirements set by the "U.S. Pharmacopeia".
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7.6 TYPES OF PERSONAL PROTECTIVE EQUIPMENT

The selection of appropriate gear is based on the level of
protec t ion needed. The f o l l o w i n g gear fo rms the basis of
the protective c lo th ing scheme.

1. Head Protection - Hard hats must meet ANSI 289.1 - 1969
s p e c i f i c a t i o n s for p u n c t u r e res i s tance . They come in
several d i f f e r e n t shapes as well as colors and composi-
tion. Selection is based on personal preference. Some
manufacturers have adapters so ear protectors and face
shields may be attached. Most a l l o w for l iners for use
in cold weather.

a. Hard ha ts . R e g u l a t e d by 29 CFR 1910.135; specifed
in A N S I Z89.1, S a f e t y R e q u i r e m e n t s fo r I n d u s t r i a l
Head Protection (1969).

2. Face Sh ie ld - When there is a poss ib i l i ty of splashing
to occur, a face sh ie ld should be worn (except w i t h an
SCBA). The shie ld shou ld cove r the e n t i r e face and the
chemica l c a r t r i d g e s on the r e s p i r a t o r . The shie ld
s h o u l d f i t f i r m l y a g a i n s t t he b r i m o f t he ha t i n order
to prevent any l iqu id f rom runn ing down the face in the
event of a splash.

3. Safety Goggles - Safety goggles should be used when eye
protection is needed, such as when a ha l f -mask respira-
tor is be ing used. Safe ty goggles are good aga ins t
par t iculants , but may not be adequate for some vapors.

4. S a f e t y Glasses - W h e n v i s u a l co r r ec t i on is needed or
when eye p r o t e c t i o n i s d e s i r e d , o n l y a p p r o v e d s a f e t y
glasses should be used on a site.

a. Face sh ie lds and s a f e ty glasses. Regu la t ed by 29
CFR 1910.133(a); spec i f i ed in A N S I Z87.1, Eye and
Face Protection (1968). Glasses must be approved for
i n d u s t r i a l use. Glasses used ins ide the face piece
of a r e s p i r a t o r , s h o u l d , but are not r e q u i r e d to,
meet those standards.

5. Hear ing Protectors - Hear ing protectors are requi red in
areas w h e r e the TWA is above 90 dBA. It is recommended
that they be provided to any employee who is exposed to
noise and requests them. E i t h e r ear p l u g s or ear m u f f s
meeting ANSI spec i f i ca t ions for hear ing protectors may
be used, p rov id ing they meet the necessary a t t enua t ion
requirements.

6. Body P r o t e c t i o n - W h o l e body p ro t ec t ion ranges f r o m
cot ton c o v e r a l l s to t o t a l l y e n c a p s u l a t i n g su i t s . As
prev ious ly discussed, an eva lua t ion must be made to de-
t e r m i n e i f t he s i te c o n t a i n s c h e m i c a l s w h i c h by t h e i r
n a t u r e or c o n c e n t r a t i o n c rea te a h a z a r d to the s k i n .
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Each job must be assessed to d e t e r m i n e the degree of
protection necessary. For example, a person operat ing a
d r i l l r ig may need o n l y cot ton or T y v e k c o v e r a l l s .
Another - opening drums - may require PVC ove ra l l s w i th
a butyl rubber apron. Like gloves, body protection come
in a va r i e ty of materials . Permeation data for g loves
are a p p l i c a b l e to body p ro tec t ion made of the same
m a t e r i a l . U n l i k e gloves , covera l l s have seams, zippers,
or b u t t o n s w h i c h pose p e n e t r a t i o n p rob l ems . When
se lec t ing c o v e r a l l s , a person shou ld look for d o u b l e
stitched overlapping seams; buttons only on splash suits
not meant to protect from vapors; and zippers which are
covered by another layer of protective mate r ia l . If the
s u i t becomes r ipped, i t s b a r r i e r p roper t i es are lost.
Damaged s u i t s s h o u l d be d i s p o s e d o f to p r e v e n t
inadver tent use.

a. Overa l l body protection (.e.g., f u l l y encapsula t ing
sui ts , aprons). Not spec i f ica l ly regulated.

Hand P ro t ec t i on - As p r e v i o u s l y discussed, the re are
several d i f f e r e n t m a t e r i a l s wi th which gloves are made.
D u r i n g the d i s cus s ion , the problems associa ted w i t h
m a t e r i a l select ion w a s addressed. W h e n m a k i n g g l o v e
selection, the chemica l ( s ) , type of mate r ia l , thickness
and c o n s t r u c t i o n mus t be kept in m i n d . This inc ludes
the l e n g t h and type of c u f f s . The use of d i s p o s a b l e
gloves should be encouraged when practical , unless cost
and chemical hazards p roh ib i t it .

a. Hand protection. Not specifically regulated.

Foot P r o t e c t i o n - In m a n y cases, the p a r t of the body
which has the closest contact wi th the site is the feet.
M i n i m u m s t a n d a r d s r e q u i r e the use of steel toes and
s h a n k s . This r u l e app l i e s to a i l loot p r o t e c t i o n , f r o m
lea ther w o r k boots to "rubber" boots. Se lec t ion of
rubber boots should be s i m i l a r to gloves. The chemica l s
should be i d e n t i f i e d , c o n c e n t r a t i o n , phys i ca l s ta te ,
length of exposure and t e r r a i n m u s t be cons idered
befo re m a k i n g select ion. Because boots are so ha rd to
decontaminate, booties that fi t over the regular boots
s h o u l d be worn . When they s t a r t to d e t e r i o r a t e , they
can be d i sca rded . M a n y are des igned w i t h a r e i n f o r c e d
sole so they do not t w i s t s ideways and p r o v i d e for
longer use. They come in v a r i o u s th icknesses and ma t -
erials.

a. Foot protect ion. R e g u l a t e d by 29 CFR 1910.136;
specified in ANSI 241.1, Safety Toe Footwear (1967).
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7.7 LEVELS OF PROTECTIVE CLOTHING

7.7.1 In t roduct ion

Personnel mus t wear p r o t e c t i v e e q u i p m e n t when response
ac t iv i t ies i nvo lve known or suspected atmospheric contamina-
tion, when vapors, gases, or par t icula tes may be generated,
or when d i r e c t contact w i t h s k i n - a f f e c t i n g substances may
occur. Respira tors can protect the lungs, gast rointes t inal
t r a c t , a n d t h e eyes a g a i n s t a i r t o x i c a n t s . C h e m i c a l
res is tant c lo th ing can protect the sk in f rom contact w i t h
sk in-des t ruc t ive and abso rbab le chemicals . Good personal
hygiene l i m i t s or prevents ingest ion of mater ia l .

The level of protection selected should be based p r i m a r i l y
on--

1. Type(s) and measu red c o n c e n t r a t i o n ( s ) of the chemica l
substance(s)- in the ambient atmosphere and its toxicity.

2. Potential or measured exposure to substances in the a i r ,
sp lashes of l i q u i d s , or other d i r ec t contact w i t h
ma te r i a l due to work being performed.

In s i t u a t i o n s w h e r e the type(s) of chemica1s ( s ) , concen-
t r a t ion^ ) , and possibi l i t ies of contact are not known, the
app rop r i a t e l e v e l of p r o t e c t i o n m u s t be selected on the
b a s i s o f p r o f e s s i o n a l expe r i ence and j u d g m e n t u n t i l the
hazards can be better characterized.

W h i l e personnel protect ive equipment reduces the potent ia l
forcontact with ha rmfu l substances, ensuring the heal th and
s a f e t y o f response personnel r e q u i r e s , in a d d i t i o n , s a f e
work practices, decontaminat ion, site entry protocols, and
o the r s a f e t y cons ide r a t i ons . Together, these protocols
establish a combined approach for reducing potential harm to
workers.

A n o v e r a l l p r o t e c t i v e c l o t h i n g scheme p r o v i d i n g v a r i o u s
l e v e l s of p r o t e c t i o n is a c o n v e n i e n t means of se lec t ing
p r o t e c t i v e c l o t h i n g . Leve l s A, B, C, and D are used to
denote degrees of r e s p i r a t o r y p ro tec t ion ; Level A also
spec i f ies p r o t e c t i v e c l o t h i n g (i.e., f u l l y e n c a p s u l a t i n g
chemical-resis tant suits). In order to d i s t i ngu i sh respira-
tory protection levels f rom protect ive c lo th ing levels be low
the f u l l y encapsulating sui t , th is gu ide w i l l , d i s c u s s pro-
t ec t i ve c l o t h i n g in te rms of L e v e l s 1, 2, and 3. Most
hazardous waste sites require a va r i e ty of l eve l s of protec-
tion. A g e n e r a l i z a t i o n which u s u a l l y holds t rue is that on
a g i v e n site respiratory protection is "area specific" whi le
protect ive c lo th ing is "task specific". There are occasions
- s a m p l i n g an u n k n o w n l i q u i d - where , as a p r e c a u t i o n , an
SCBA m i g h t be worn even though ins t ruments show the area to
be "safe". In g e n e r a l , h o w e v e r , r e s p i r a t o r y p r o t e c t i o n
l e v e l s w i l l be des igna ted for a s i te on the bas is of air
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